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&=b*>, S i Tife^f &R u®c7)i^^^^^Cl2+02^^^«t^ K5^x-yf 
^TfH*^ S i Ti(i R u x y f > ^*CM Lx 7 f > f 7 a' 1 1 
ffli-^.o RuT*^t-i)T aNJf<7)x>;/^>^£Ar+Cl2^t'£& K^'fxy 
•f- > rx'if 7 W?^ R u Tift it T a NJgx. 7f> iTtc^t Lx7f>^f7 ^ 
LTftUB1-& 0 R u Tt W 0 fox 7 f > ^ i ^ S i fox 7 
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&«r. r uom-fbtfR u c 1 3ititmm^^mnr^t)6oox:]ik±x^m-t^o 

— S i Oiafl^S i C 1 460?**{i57.6 c C. MoOMtMoC 1 $<Dm&M 
268*0 > T a OSIkllT a C 1 5<OTft£l±242 < C-C& Ru Ofltf M&Kfcfr LTK 

[0 0 6 6] 

mmnut raasu tv*$) 01 5 osmfflfcfc * ona 4 

o & 1 flit 1 2 a ^It^Jlil^K 1 lJLKR u 2nm. TaN 7rau R u 4 

nmOlCtl^tiTfM^itLTV^o 2 a <D h - ? ;VJJ£I¥ (ill 

nm, ^^®^^^{±0.9165T^«5, Jt§|Si±0. 02507 i ^2 
i«12bm Ru4nnu Mo49nnu R u 2 nm<0«UC5ft/f StLT^»*#Jft 

riS£&ti0.00764i-e£>& 0 £33, H 1 1 2 a tM 2 flit 1 2 b t <D 
(i. mmi20nmCO T a NIRJRS 7&*40nmlpg-CJ£/£; 3 *lT\/> * 0 
[0 0 6 7] 

dOi-9**jtl H^V^T, Hll 5©ffifflf^f)f 1 flit 1 2 a tm2W$L 
12bOSl^*Si:, 90° ^270° 0^f4^BHor^^'b^^M(i43nmT» 
|WpffK180° OWffi«lOKI#^?>^:*T^43nmt?*^o m 

4 0fIIfIt:J;tLl^ ^lflitl 2 a^St$ti0.39"e*i), £2 4Rttl 2 

tfiixcrmi 7 n^-r^^ s #e>tL^ 0 nnw^rn^^ mi 

o 

[0 0 6 8] 

2flitl 2 b K^LTO. 387-C^O > Ztib<Dm<D%.Hmitte0.25S% t%2> 0 * 
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tz, mimmi 2 a trnzmMl 2 bOfiffiMti, TE (transverse electric 
) ^^LT178.8° . TM (transverse magnetic) LT178. 7° fk2> 

o 

10 0 6 9] 

0\ #^l<O4^-7^^±^MJ¥l20nm<7)T aN^TO*40nmi!iS (^^NJi^fi 
-CtilOnm) ■^J&J&LX'yx-^l.KmytLfzm'&fc, N A =0.25. < r=0.70tv^ 

[0 0 7 0] 

£ fc, Si 1 2 a m 2 Hit 1 2 b <Z>fltfBgj&*180° t-*-5Ci: 14, 40nm 
ffiO T a NMl/i «t *320nmtf yf- (•) ^N±J££^il0nmiiI-C80nmt: 0 y 
<D^? -y*m^X^ VXTKTfi-f (8) ^<Dftttm*-$.tb2>ZtX*mMX*£2> 0 
(8) ^-eti, ?^^±K:i3lt£J^il£ffiV>-CV>& 0 xW<7)#fi(inm*e^) 

-?> o 

[0 0 7 1] 

[ft 8] 

<p = I(x + S0)-I(x) (0^x<80) • • ■ (8) 

[0 0 7 2] 

Z<D (8) ^TEyt, TMxt* <t ^TM z LtvX ±(CiJV^ 
180° «I^iffi:^ltv^ 0 — TMzf(t 180° 36>feOi*tL**J: 

[0 0 7 3] 

i o f *fls&»Ks2 zmm-mfc lt^o, ii^i2ati2t«i2bfes: 

#t^B&^t<. -eomiM^180° Tf*ifcf£5, 
[0 0 7 4] 
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JRiJJ:tf»2**l 2b^I^> RI^/fJSIMil l±fcj£l*-*-***«>^ 

[0 0 7 51 

f£:Dg£f£T, ^2flitl 2 bOf|5^1/v^ h^^i-^ (Xfi4) 0 l^v* 
b H 2 12b <DUfr<D TaNl £Ar+Cl 2 #'X & & V y J ^ y * 

[0 0 7 6] 

MoJf^^III-^ 112 1 KTF-f £7 Vy^f^lfctC 

(Jim 9) , Wfeitn^* b^ftlfl^T, iliJtl2 aWVv 
^h^Pt*-r^ (1*110) o fLT, lllfim 2 aOgltf^MoJf £Ar+Cl 2 

fljgtt (Xfll 2) , S^Rug^XA'^ilt^ (XfSl 3) o 
[0 0 7 7] 

Rul^lL/;fit #:^T% SI2 2 tc^i-J:^^. T a NMUS 
^tUL (IS14) , ^h^V^^Y^mM-f^ (Ml 5) o fLT, 
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& acm 6) o 

[0 0 7 8] 

0 2 3 tc^i-J: ^ T aNMUl£Ar+Cl2#*X^J;& K^^-y^- 
^lci (Igl7) o i<OT aN^|3Uf(7)Tc7)R u f(ii7f>^ 

8) > R ui?-i'7f>^ h ^Jfh ltt^Cfflv>oo, flfcfilOW^fv 

[0 0 7 9] 

m~c&&o mmomm. (mt n»?t2j tv*-?) ±&tfd#;iii ^iwMt^ 

Ru3nm, TaN5nnu R u 7 nmOJl|FJl1f if £ frTtfMJ)ll£fflJ& LTV>& 0 ^ 1 
ISit 1 2 a tf) b - 9 ;VM^{il5nm, ^J&ltStE^T^fSlSISteO. 9054T?& 0 „ Mg& 
tiO. 02217 iXlbho 2 Hit 1 2 b "efi. Ru3nnu Mo49nm N Ru4nm 

s &J&Mmm%rm<7>mUte0.9169X*$>lQ , jtS|U£0.00782i-e&& 0 
[0 0 8 0] 

i^^*tii2i:^t, mi 5o^ti»^^iiiiti 2 atm2mm 

I 2b<7)&m*-$tbZ>t^ 90° £270° <7)^m@HOM»^^m^{i44nmT- 

TOtci8o° to° <Dmzm$^m&frbJfc&bxi>uxwT$)2>o ztz, m 

4(Dm&MmWLfc£iU$, WiimMl 2 aORI^{£0.38-e&*K 3l2#i*£l 2 

M z F»^^^T^2Hdt 1 2 bOMomff^^b^-^Tfi^tKM^Jt* 
l&tb&t, #lxJ£|II2 5 \Z7F*f1fe^%t)*iZ>o III 2 4K^L 

o 

[0 0 8 1] 
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2W1 2 bfc*frLT0.396T-*lK £ ft^ffl^l^fcfiO.710% i L 

tztfvx, mimni 2 a tM2mi&i 2 b<Di2.mm±, TEmznLxm.2 

° , TMifefc*tLT178.3 0 <h&;5 0 
[0 0 8 2] 

14, flt& 2 O 4 fgT* ? _LKJgJ5l20ninO T a NfJRl £40nmi|!g ( ^±#{3: 
TNilOnm) X*J&1$LLX V ^^±\,zffltLiz%r&K^ NA = 0.25, <r=0.70tv^ 
it¥$kfrX$>Z>b, 0Ox.tf®2 6 iZ^-fX 7 %m%:t&Z> 0 
[0 0 8 3] 

ttz, mi ffi& 12a^i2 ff it 1 2 b <7>f£*B^180° & -1 <t (±, 40nm 
ipS<^T a NlRJRJS \Z X &320nmli y *f- J^±J&ft^iil0nmi|6^80nmfc? y f-) 
O/N^-^^fflv^T. JiiELfc (8) ^OtefflM**i6&£fc-CilSt?£*o - 
<7) (8) ^TEyt, TMxtiSir/TMzfC^LtT^^IiC^^tt 
fe7t^*^|l|2 7 H^fo [H £ TEyt^i^TMxtHC, 180 

° OW^Mi:^Ltv^o — TMztli, 180° ^^oTtL^i 

mmxi*$>2>it)K &mzRi,%ir^mA5%mmx&2>fzi6^ izt a, 

[0 0 8 4] 

x o izmmm^m^ ^^mmm^^i^tzm^2 <Dm%^mK^x^ 

HI fH 2 flit 12b <7)f|555-0 Rul £Cl 2 +0 2 #* W & Kf'fiy 
[0 0 8 5] 

im& 2 1 mmz. m 1 3 o^m£*bh*5 j: 4 o^sat^j»*af tcwje* tifz 

> fiJ^?Hl*5J:O f fJ5tSm2^^-r#^-e^^o 2 aTii. Sit 

^illtl l±t:Ru5nm, T a N20nnu S i 8nm, R u 5nm<Z>|gfc«»$*l 
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tWSri^Ltv^o S2«12btr(i, Ru5nm, S i 8nm. R 

u 43. 5nm<7)jm izffim £ tiXffi&m ZMfc L X 0 
[0 0 8 6] 

3 -ct±, mati ztzim&2<DWf&tim%*), nutna^ 

tf#2flWftl 2 bO^jSR<0#jft#iR.fcS i il^Tt'i, iif, S iOtf 
JB#?S£|± % 0.99932-0. 00182645 i*?* *K &mJRttt&<0&mm& r S t <7>m$X*&"? 

[0 0 8 7] 

Lfc#o T , EI 1 5 O^fitiftio J: El 4 O^^IH-^»^*iJ^m l&XV* 

2 a fc#LTt4Rlt#WBIia&K 1 1 ±KR u 5nm, T a N20nm, R u 5nmOJPJC 
**LfcfcOfc#x., H2^1 2 bK*frLT(iRu 5nm, R u43. 5nmOM^ 
iU^if^o -^(Oilfjtl2 aO >-*;H8U? «30nm, 
^/S*f^^H^{±0.9234T^!9, ri&BtiO. 02687 i-C*£o £ 2 flit 1 2 b <*> h - 
9 /Wjggjytt48. 5nnu ^«#jB^^H«f|5«0. 8875T & «9 > &«Hi0. 01747iT?& 

[0 0 8 8] 

d cd i o fcflfcg 3 £*5V*T\ IH 1 5 (7)^*1^ hm 1 1 2 a fc £ 2 
1 2 b^gae 90° £270° 0^ffl^B8#^«b^^M(422nmT' 
&<9> ra«ttci80° i:0° <b^ffi0O^«^^i6^i:i6nmt?*^o tfc* III 
4 O^Sji^fiKc J: *Uf, || 1 1 2 a O&IWiO. UX$> *K & 2 mm 1 2 

sT^*^>#*r»2^i«i 2 bvMommzmtmtxfommtKttmsk* 
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fc«i£3 »±, #^oj«ffiPiaE«Hirttc*v»T«at#ja*e**c fcaqwa-cs* 

o -<7)«^t 3 £ 1 «*fe 1 2 a £ «fc ^ 2 flit 1 2 b OMlOi^^C 

^ <b , &*B;g £ J^M^Jt^m^ *S/ititi:«;S*ffSr Hi&i" & £ t ri*T £ 
&OT&&o 

[0 0 8 9] 

Sfc^ 18313 K&v^ £*W±, Iltitl2 aK**LT0.195Tfc>K £ 
2^itl 2 b K*J-LT0.200T&*K d^OP B lOR5^Jtte2.41%t&& 0 L 
ft#oT, 2 a t^2llitl 2 b O&ffiUfc^ TE^^tT185.3 

° „ TM$ac2tLT 185.1° h&& 0 
[0 0 9 0] 

Cl <D X -9 =Qr#3i 3 O > V >SHi*@ -> 7 h * «rffl V>fe^05teaiJ9P^ 
W\ #5t3 0 4f^X*±K1^12()nmOT a &40nmi|ig (^^_ti|M£ 

TfilOnm) TiFMLT^^JiKm^L^-a-U, NA=0.25s <r=0.70hv>9 
& ^ . ®! 7L H 3 0 £ d i: * 3 o 

[0 0 9 1] 

$ fc, mi fttt 12atf2iitl2b Of±*lM# s 180° T& -5 £ 1 1± % 40nm 
HOT a NlRJRJiK: £ &320nmfc: y ^ (^^NJi^ft-Ct±10nm#B-C80nmb? y -f-) 

<D^z-y*m^x, ±j&Lfc (8) ^oft*Bg£*#&££Ti£B-e§&o £ 

(O (8) ^TEyt, TMxt^i^TMzlCMlt^^jlii^^tt 
ftfcife**0 3 1 KtfITo mmzXtU^ TEyt^i^TMxttU:, 180 
0 Oftffig LTV* * o TMz» 180° ^fcOtMi^J: D 

x.&v> 0 

[0 0 9 2] 

do j: 9 iztemrnvrmn ± v?mm&&fcztitzmm. 3 oj&ii^jiiico^t & . 

±J£Lfe«3fi2 0*^i:ftraa|-C*«o ««2 0^fcli, Ifi8t:t, Mo® 
£ft t> o T S i 23 «fc £>* R u if £ X/"? y * fRMt Z> jft T^ * * 0 
[0 0 9 3] 



ffilE# 2003-3061420 



12002-200777 



^— 5>: 28/ 



£ u mi mm 123^12 mm 1 2 b t ^i^^r t a ntoui 

^ £: £#fi1-& i: > ^-OjpXcO^a $ O^X\ W> 1 Hit 1 2 a i: H 2 mm 12b 
Hl^tl 2 a h^2^itl 2 b h^il^*>^M^^r^!l^ov^TmB^i-^ 



[0 0 9 4] 

|H 4 W^SW*«l*r*^K5fe$ tL7t, *0^*m 1 £ i WMlim 2 

-T?£>& 0 HlffJtl 2 atli, 1 1 ±CR u 3 ran, TaN7nm, 

Ru6nm> S i 37nm, R u SnmOJllffUftJf $ nTfMBI^#^ LTV^ Q 

H 2 12b "Cfi, R u 3 ran, Mo 47ran, R u 8 wSDM^mW £ titfM^ 

[0 0 9 5] 

-<7)ts^4tc^v^-c, mimmi 2 a^iotia^mcs i ^^tv^ 

^jt^n^i-^>^#j^tB^^^i6T^^>o l^o-c, mi 5<Dm&m&&£ 
v?m4 (vmKMmmfrbmfemm 1 ^ ^m\^&m2 ^mfz-tm^n^m^z 

icp^-f z^m^nz, t^^tzzttfnmtft&o m^Mmim. 
v?mfcmm2 zmtz^mmt, mimmi 2 zK^Lx\±K^mmmm.i i± 

t*Ru3nm, TaN7nm, Ru6ran, R u 5nmC0JHI^^ Lfz & (D Ig2 
mMl 2 b t^LTtiR u 3 ran, Mo47nm, R u 8ranOMKaJi Lfz i> <D t^z. 
&o ZVtij^M 1 mm 1 2 a <7) h - * ;V|iJ¥(i21nm, ^^iSiff^<7)^(i 
0.9054t^l9. ^g|5(i0. 03631 iT^^, 0 i2«l 2 b <£> h - * ^MJ¥{i58nm, 
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^•Jftffi^iSlff^^lHBtiO. 9147-C* 0 , dgaJi±0.000904i-C** o 
[0 0 9 6] 

dOi-9*«iS4^^-C, 121 5 <^f£^£^ filial 2 a fc£2^i« 
12b©ii^fMt> 90° £270° <7)^fMlt<7)P^^ 1 b^mRM{±40nmt? 

TO^i8o° ho° (nm&ttmnmm* &£43wf?$>z>o ttz, m 

4<Dm&W$mzXtitt, tlfttl 2 aO£St2g»±0.15-e#>i9, *2««tl 2 
bWRit$l±0.30T?*4 
[0 0 9 7] 

Ltv^i<7)^ gift** 1 2 a t$2f^l 2 b tXRMm^-^L^^o d 
ffln-t-C, 3frl«**12afc£2^iftl2 b K&lf2>KMm*-$CZ J £X\,> 
[0 0 9 8] 

^/:)6t:,M4i:j3^ttt, £ 1 ffl& 1 2 a <DT a NJfOJUff, £2^i£ 

1 2 bOMoif OjjUp, iJiO'llijtl 2 a OS i m^mM^M'MMit^^:, 

* ^ tzm$kX~%> 2> o EIMOM*^ <b , H3 2i:^L fcflfcg 4 ti, il ff 
*12a fc#2lRJ*l 2 b^H^M^Onmt^^^-eflJ^zH^^fc-t^-e 

2 b <h ^fii: & £ ^mi" •?> - ^ %Z>(DXhZ>o 

[0 0 9 9] 

2««1 2 bmLT0.287T'^>J9, ^tLf>O^O^#t^Jtli0.65% L 
tztf-oX, £l£ftfcl 2 a fc$2««l 2 b<£H£*BHl±, T Eifctett LT180.8 
° > TM^^tT180.5° £&& 0 
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[0 10 0] 

-e(ilOnm) tStLT^xyNiicf^t^f:, NA=0.25, <r=0.70£v>7 
[0 10 1] 

glfittl 2 a tm2mMl 2 b<7){immnS0° -OfcSifctt, 40nm 
m<OT a NMUf 1C i £320nmt: 0 y ^ (V ^±mZXl±10nmmX80xw\i y f-) 
<D*9->im^X, ±mLtz (8) i*«)ffiffi3ISr*i«>&C4:-CfliSS-e§* 0 d 
<T> (8) 5£&TEy$£, TMx^itFTMztWL-Cv^^fiCiv^^ 
A6££tm£|H3 «!IKJ;*U^ TEyt^i^TMxtt^C, 180 

<3&ffiH£&$jKjfcj$LTV/>*o — TMzKt 180° 3&><bOl**i7&*«fc ij 

[0 10 2] 

@5 £X*16 tO^^T^2lSitl 2 bO^WR u Ji *Cl 2 +0 2 ^ K «t * 
^lyfy^ci *)Bfc*1-*IS«rfr? ttM:, I'Xfll 3fclgl 4i<5lSi 
13X1113 6, 3 7 ^-r«t9^xfI^^T£{i"J:v^ 
[0 10 3] 

, Sif^'v^ML (1813-1) , ZhK\s*J*y*&falrz (Xfl 
13-2) o -C-LT. »HfcJ:CM^* h£«ljg£jg-c, fit 2 i» 1 2 b OgR 
^l/y^h^^n 0DB13-3) o 
[0 10 4] 

-eom> 0 3 7C^tJ:^:, 0 2&#1 2b«WS i«l*Ar+Cl2^tc 
K^^-y^>^~ J; lo^-fz, (1813-4) 0 i^SiiWRu 



JUfE# 2003-3061420 



2002-200777 ^ ^- v : 31/ 

LT (1813-5) . Rul*^7 ^jSRtfc«»4 (1113-6) > Ta 
N«ftJR***><y*JBl!L Ml 4) , **U*», Mloi^^Mi 

[0 10 5] 

2 bOMoJlom^ ^i^lflitl 2 a<7)S i JBOfllSJ|C£jIMgft$-tir 

, w&&mi&xvm&&m2i:mitL, ^ ii«n a^i2ijti 2 

[0 10 6] 

^Jfc*3fc*fcfBr*-e** 0 HI 3 9fi, TaNJf ORJgfcitfS 

o HlfJ^i^f), M5^t^ 2 ati2^1 2b<7)MJ¥ 

5K£V>-C, EM&±^ miW&l 2 a K*tLT0.288-e&t), |2ftl2b 
^tT0.287-e*«3^ CltLP>^^^I^Jtii0.36%-e*-So fUilJt 
12ati2fJtl2b^iiili, T Etfe^M LT181.4 0 , TM^^LTl 

8i.i° -c£>& 0 

[0 10 7] 

*^5<^4^v^^_b^jfl20nm<^T a NMUS ^OnmfM (<7^n±#^ 
TrfilOnm) "CftM It J^\hfcftftLfc*frfc. N A = 0.25, * =0.70fc v>o 
Tfc^f^-C* -6 > Mx. f£ HI 4 0 J: o fcife* * & o 
[0 10 8] 

ttz, Ml ME 1 2 a £ 2 fttt 12b Oft*Bi£j&*180 o & Cl «\ 40nm 
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m<7> T a NIRJDW £ X &320nmkf -7 ^ (^^^Ji#feT*{il0nmiIiItr80nmtr v f-) 

©^^->*fflv»r, ±&t£ (8) ^(D&m^ziitib&ztx-mmx^&o a 

<D (8) ^TEyt, TMxtfci^TMzt^LTT^^tl^t* 
36/c|gm^lll4 1 C^fo 0WcJ:tUi\ TE y^&iLKTMx&t ^ tc, 180 

0 OftffiSgfcJUaHzfi^LT^ao — ^ TMztli, 180° ^t,OWJ:i) 

[0 10 9] 

o 

[0 110] 

oKff n** o nm t & & m*x*m&m * mtz-tmmxz>z> - 1 mmx § & 0 £ 

0«ii6tCj3V>r, Rtt^li, ^l^itl 2 a^LT0.300-e^)l9, H2ffit 

1 2 bK*fLT0.287-e&l9, - tLf>(O^^^WJ:b(i0. 90%T^-5> o Sfc, £ 
lMl2ai:$2i^l2bOfiffiili, TE^^LT180.6° % TM$C 
*tLT180.3° T'^^o 

[0 111] 

Ji> fflBi 6 O 4 fS**"* ^_h^mJ¥l20nmCO T a NMUf £40nmilig ( * J^±i£f£ 
T'tilOnm) TJ^JS LT ^ ^±\,zMit Lfz^K, NA=0.25, <r=0.70t^7 

[0 112] 

tits mi 12a£fg2^i$12b co^M^180° X$> 2> d t 40nm 
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<D^?-y*m^x, ±&Ltz (8) ^ffifflii^sct-eis-ci*, d 

<D (8) 5££TEy«U TMx^iSi^TMz^tc^J-trv^^ititc^v^T^ 
a6/ife**|g4 5 K^i~ 0 HfiUc J: *UiT, TE y&£ i^TMxti: & fc, 180 
0 Ofe/|aM*^«f^^tTV^ 0 — ^ TMzIlt 180° ^^O-ftL^J: (9 

[0 113] 

[0 114] 

±JwJHi|tl2QnmOTaN?RiRiiSr40nm*B, 30nmifl, 20nmiiiS, lOnmipi, Onmijig 
^^±#{£-efil0nm, 7.5nm, 5nm, 2.5nm, Onm) "C5fM Lt «7.x>^_hl;:S;ft L 
NA=0.25, a=0.70^v^^^T^f>*L^3feSiJS^«r^-fSi 

[0 115] 

dtttC^LT, H4 7ii> t^O/^^V ^^^Cov^t, -eovx^J^cflg 
Jpl20nm<7)T a NQRJRJS Sr40nml|i, 30nmi|Ji, 20nmilJS, lOnmipg (^^N±#fi[t?til 
Onm, 7.5nm, 5nm, 2.5nm) tftLt^iAl^L^C, N A =0.25 

[0 116] 

TaN&JRSlOnmiPS (^^±Jjif£-e{i2.5nm) Kj3V*T *J^±T15n 
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%nm t nhfrhtm*.z>o %bK\t, mifH4 8^t«j;oi:, na=o.3o 

oafe^*#t?»*i-*Lt^ T a NKJDWlOnmilB (*J^_hl|Mftt?(±2.5iim) fcfc 
[0 117] 

v7 bv^^tU f 1«1 2 a*iO f *2«*l 2 b 09&ftK<B|||ffiJ i 

& x vKMm^^x, m i ffi& 1 2 a t m 2 fi^ 1 2 b -eiso 0 oftfflu** 

[0 118] 

^x^*«jfti-&ifc**sfe3S'Sir«lfc*«o -Tfcfr*). ***fc^)R*CBiWt Steffi 
[0 119] 
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